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In this paper, the concept of fuzzy soft group is introduced and in the meantime, some
of their properties and structural characteristics are discussed and studied. Furthermore,
definitions of fuzzy soft function and fuzzy soft homomorphism are defined and the
theorems of homomorphic image and homomorphic pre-image are given. After that, the
definition of normal fuzzy soft group is given and some of its basic properties are studied.
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1. Introduction
Most of the problems in engineering, medical science, economics, environments etc. have various uncertainties. To
exceed these uncertainties, some kinds of theories were given like theory of fuzzy sets [1], intuitionistic fuzzy sets [2],
rough sets [3], i.e., which we can use as mathematical tools for dealing with uncertainties. As was mentioned in [4], these
theories have their own difficulties. In 1999, Molodsov [4] initiated a novel concept of soft set theory, which is a completely
new approach for modeling vagueness and uncertainty.
Soft set theory has a rich potential for applications in several directions, few of which had been shown by Molodsov
in [4]. After Molodsov’s work, some different applications of soft sets were studied in [5,6]. Furthermore Maji, Biswas and
Roy worked on soft set theory in [7]. Also Maji et al. [8] presented the definition of fuzzy soft set and Roy et al. presented
some applications of this notion to decision making problems in [9].
In this paper we introduce the fuzzy soft group which is a generalization of soft groups introduced by Aktaş and
Çagˇman [10], and we study some of their properties.
This paper is organized as follows. In the first two sections as preliminaries, we give the concepts of t-norm, soft group
and fuzzy soft group. In Section 3, we introduce fuzzy soft group and study its characteristic properties. In Section 4, we
give image and pre-image of a fuzzy soft set under a soft function, and then define soft homomorphism between fuzzy soft
groups. We prove that the image and pre-image of a fuzzy soft group are also fuzzy soft groups. In Section 5, we give the
definition of a normal fuzzy soft group and study some of its basic properties.
2. Preliminaries
In this section as a beginning, the concepts of t-norm, soft set introduced by Molodsov [4] and the notion of fuzzy soft
set introduced by Maji et al. [8] will be presented.
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Throughout this paper, let I be a closed unit interval, i.e., I = [0, 1], and E be all of convenient parameter set for the
universe X .
Definition 2.1. A mapping T : I × I → I is called a t-norm defined on I × I , if the following conditions are satisfied:
(1) T (a, 1) = a,∀a ∈ I ,
(2) T (a, b) = T (b, a),∀a, b ∈ I ,
(3) T (a, T (b, c)) = T (T (a, b), c),∀a, b, c ∈ I ,
(4) If b 6 c , then T (a, b) 6 T (a, c),∀a, b, c ∈ I .
If T (a, a) = a, for arbitrary a ∈ I , then T is called an idempotent T -norm.
Proposition 2.1. Let J be an index set. Let T : I × I → I be a t-norm. Then the following hold:
(1) T (a, 0) = 0, ∀a ∈ I
(2) T (a, b) 6 a ∧ b, ∀a, b ∈ I
(3) T (a, b) ∧ T (a, c) = T (a, b ∧ c), ∀a, b, c ∈ I
(4) T (a, b) ∨ T (a, c) = T (a, b ∨ c), ∀a, b, c ∈ I
(5) If T is continuous, then
∨
i∈J T (ai, b) = T (
∨
i∈J ai, b), ∀b ∈ I and {ai : i ∈ J} ⊂ I .
Definition 2.2 ([4]). Let X be an initial universe set and E be a set of parameters. A pair (F , E) is called a soft set over X if
only if F is a mapping from E into the set of all subsets of the set X , i.e., F : E −→ P(X), where P(X) is the power set of X .
In other words, the soft set is a parameterized family of subsets of the set X . Every set F(e), for every e ∈ E, from this
family may be considered as the set of e-elements of the soft set (F , E), or considered as the set of e-approximate elements
of the soft set. According to this manner, we can view a soft set (F , E) as consisting of collection of approximations:
(F , E) = {F(e) : e ∈ E}.
Example 2.1. (1) A soft set (F , E) describes the attractiveness of the houses which Mr. A is going to buy.
X = The set of houses under consideration.
E = The set of parameters. Each parameter is a word or sentence.
E = {expensive; beautiful; wooden; cheap; in the green surrounding; modern; in good repair; in bad repair }.
In this case, to define a soft set means to point out expensive houses, beautiful houses, and so on. It is worth noting that
the sets F(ε)may be empty for some ε ∈ E [4].
(2) Suppose A is a fuzzy set of the universe X . Take the parameter set E = [0, 1], and define the mapping F : E −→ P(X)
as follows:
F(α) = {x ∈ X : µA(x) ≥ α}, α ∈ [0, 1].
In other words, F(α) is the α-level set of A.
According to this manner and by using the decomposition theorem of fuzzy sets [11], we see that a fuzzy set can be
uniquely represented as a soft set [12].
(3) For a topological space (X, τ ), if F(x) is the family of all open neighborhoods of a point x ∈ X , i.e., F(x) = {V ∈ τ |
x ∈ V }, then the ordered pair (F , X) indeed a soft set over P(X) [12].
Definition 2.3 ([12]). For two soft sets (F , A) and (G, B) over a common universe X , we say that (F , A) is a soft subset of
(G, B) and write (F , A) v (G, B) if
(i) A ⊂ B, and
(ii) For each a ∈ A, F(a) ⊆ G(a).
Definition 2.4 ([12]). Two soft sets (F , A) and (G, B) over a common universe U are said to be equal if (F , A) v (G, B) and
(G, B) v (F , A).
Definition 2.5 ([12]). Union of two soft sets (F , A) and (G, B) over a commonuniverseX is the soft set (H, C), whereC = A∪B
and
H(c) =
{F(c), if c ∈ A− B
G(c), if c ∈ B− A,
F(c) ∪ G(c), if c ∈ A ∩ B,
∀c ∈ C .
We write (F , A) unionsq (G, B) = (H, C).
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Definition 2.6 ([12]). Intersection of two soft sets (F , A) and (G, B) over a common universe X is the soft set (H, C), where
C = A ∩ B and H(c) = F(c) ∩ G(c), ∀c ∈ C .
We write (F , A) u (G, B) = (H, C).
Definition 2.7 ([7]). If (F , A) and (G, B) are two soft sets, then (F , A) AND (G, B) is denoted (F , A)∧ (G, B). (F , A)∧ (G, B) is
defined as (H, A× B)where H(a, b) = F(a) ∩ G(b), ∀(a, b) ∈ A× B.
Definition 2.8 ([8]). Let IX denote the set of all fuzzy sets on X and A ⊂ E.
A pair (f , A) is called a fuzzy soft set over X , where f is a mapping from A into IX .
That is, for each a ∈ A, f (a) = fa : X −→ I , is a fuzzy set on X .
Definition 2.9 ([8]). For two fuzzy soft sets (f , A) and (g, B) over a common universe X , we say that (f , A) is a fuzzy soft
subset of (g, B) and write (f , A) v (g, B) if
(i) A ⊂ B, and
(ii) For each a ∈ A, fa 6 ga, that is, fa is fuzzy subset of ga.
Definition 2.10 ([8]). Two fuzzy soft sets (f , A) and (g, B) over a common universe X are said to be equal if (f , A) v (g, B)
and (g, B) v (f , A).
Definition 2.11 ([8]). Union of two fuzzy soft sets (f , A) and (g, B) over a common universe X is the fuzzy soft set (h, C),
where C = A ∪ B and
h(c) =
{fc, if c ∈ A− B
gc, if c ∈ B− A,
fc ∨ gc, if c ∈ A ∩ B.
∀c ∈ C .
We write (f , A) unionsq (g, B) = (h, C).
Definition 2.12 ([8]). Intersection of two fuzzy soft sets (f , A) and (g, B) over a common universe X is the fuzzy soft set
(h, C), where C = A ∩ B and hc = fc ∧ gc , ∀c ∈ C .
We write (f , A) u (g, B) = (h, C).
Definition 2.13 ([8]). If (f , A) and (g, B) are two soft sets, then (f , A) AND (g, B) is denoted as (f , A)∧ (g, B). (f , A)∧ (g, B)
is defined as (h, A× B)where h(a, b) = ha,b = fa ∧ gb, ∀(a, b) ∈ A× B.
Remark. Obviously, a classical soft set (F , E) over a universe X can be seen as a fuzzy soft set (f , E) according to thismanner,
for e ∈ E, the image of e under f is defined as the characteristic function of the set F(e), i.e.,
fe(a) = χF(e)(a) =
{
1, if a ∈ F(e);
0, otherwise.
3. Fuzzy soft groups
Aktaş and Çagˇman [10] introduced the notion of soft groups, which extends the notion of group to include the algebraic
structures of soft sets. A soft group is a parameterized family of subgroups. Now in this section we introduce the definition
of fuzzy soft groups and give some fundamental properties of fuzzy soft groups.
From now on, T will be an idempotent t-norm.
Definition 3.1 ([10]). Let X be a group and (F , A) be a soft set over X . Then (F , A) is said to be a soft group over X iff F(a) < X ,
for each a ∈ A.
Definition 3.2. Let X be a group and (f , A) be a fuzzy soft set over X . Then (f , A) is said to be a fuzzy soft group over X iff for
each a ∈ A and x, y ∈ X ,
(1) fa(x · y) > T (fa(x), fa(y))
(2) fa(x−1) > fa(x).
That is, for each a ∈ A, fa is a fuzzy subgroup in Rosenfeld’s sense [13].
Proposition 3.1. Let (f , A) be a fuzzy soft set. Then (f , A) is a fuzzy soft group iff for each a ∈ A and x, y ∈ X, fa(x · y−1) >
T (fa(x), fa(y)).
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Proof. For each a ∈ A and x, y ∈ X , by monotonicity of T and (2) we have
fa(x · y−1) > T (fa(x), fa(y−1)) > T (fa(x), fa(y)).
Conversely, first of all we have fa(e) = fa(x · x−1) > T (fa(x), fa(x−1)) > T (fa(x), fa(x)) = fa(x), for each x ∈ X , where e is the
unit element of X .
Furthermore, fa(x−1) = fa(e · x−1) > T (fa(e), fa(x)) > T (fa(x), fa(x)) = fa(x). So, we have (2).
On the other hand, for each a ∈ A and x, y ∈ X ,
fa(x · y) = fa(x · (y−1)−1) > T (fa(x−1), fa(y−1)) > T (fa(x), fa(y)).
This completes the proof. 
Proposition 3.2. Let (f , A) be a fuzzy soft set and e is the unit element of X. Then for each a ∈ A and for each x ∈ X,
(1) fa(x−1) = fa(x)
(2) fa(e) > fa(x).
Proof. (1) For each x ∈ X , we have fa(x) = fa((x−1)−1) > fa(x−1) and from the definition it follows.
(2) For each x ∈ X , fa(e) = fa(x · x−1) > T (fa(x), fa(x−1)) = T (fa(x), fa(x)) = fa(x). 
Example 3.1. Since each soft set can be considered as a fuzzy soft set and since each characteristic function of a subgroup
of a group is a fuzzy subgroup, we can consider a soft group as a fuzzy soft group.
Example 3.2. Let N be the set of all natural numbers and define f : N −→ IR by f (n) = fn : R −→ I , for each n ∈ N, where
fn(x) =

1
n
, if x = k2n, ∃k ∈ Z;
0, otherwise,
, where Z is the set of all integers.
Then the pair (f ,N) forms a fuzzy soft set over R, and the fuzzy soft set (f ,N) is a fuzzy soft group over R.
Theorem 3.3. Let (f , A) and (g, B) be two fuzzy soft groups over X. Then their intersection (f , A)u (g, B) is a fuzzy soft subgroup
over X.
Proof. Let (f , A) u (g, B) = (h, C), where C = A ∩ B and hc = fc ∧ gc , that is, hc(x) = fc(x) ∧ gc(x), ∀c ∈ C and ∀x ∈ X .
For arbitrary c ∈ C , we have,
fc(x · y) > T (fc(x), fc(y)), fc(x−1) > fa(x) and
gc(x · y) > T (gc(x), gc(y)), gc(x−1) > gc(x), ∀x, y ∈ X .
Then we obtain,
(fc ∧ gc)(x · y) = fc(x · y) ∧ gc(x · y) > T (fc(x), fc(y)) ∧ T (gc(x), gc(y))
= T (fc(x) ∧ gc(x), fc(y) ∧ gc(y))
= T ((fc ∧ gc)(x), (fc ∧ gc)(y))
and (fc ∧ gc)(x−1) > (fc ∧ gc)(x). 
Theorem 3.4. Let (f , A) and (g, B) be two fuzzy soft groups over X. If A ∩ B = ∅, then (f , A) unionsq (g, B) is a fuzzy soft subgroup
over X.
Proof. Let (f , A) unionsq (g, B) = (h, C). Since A ∩ B = ∅, it follows that either c ∈ A− B or c ∈ B− A for all c ∈ C . If c ∈ A− B,
then hc = fc is a fuzzy subgroup of X and if c ∈ B− A, then hc = gc is a fuzzy subgroup of X . Thus (f , A) unionsq (g, B) is a fuzzy
soft subgroup over X . 
Theorem 3.5. Let (f , A) and (g, B) be two fuzzy soft groups over X. Then (f , A) ∧ (g, B) is a fuzzy soft subgroup over X.
Proof. Let (f , A) ∧ (g, B) = (h, A × B). We know that fa, ∀a ∈ A, and gb, ∀b ∈ B, are fuzzy subgroups of X and so is
h(a, b) = ha,b = fa ∧ gb, ∀(a, b) ∈ A × B, because intersection of two fuzzy subgroups is also a fuzzy subgroup. Hence,
(h, A× B) = (f , A) ∧ (g, B) is fuzzy soft group over X . 
Definition 3.3. Let (f , A) be a fuzzy soft group over X and λ ∈ (0, 1]. Then
(1) (f , A) is said to be a λ-identity fuzzy soft group over X if
fa(x) =
{
λ, if x = e;
0, otherwise , ∀x ∈ X,∀a ∈ A.
(2) (f , A) is said to be a λ-absolute fuzzy soft group over X if fa(x) = λ, ∀x ∈ X , ∀a ∈ A.
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Theorem 3.6. Let X and Y be two groups and ϕ be a homomorphism from X to Y .
(1) If (f , A) is a fuzzy soft group over X, then (ϕ(f ), A) is a λ-identity fuzzy soft group over Y if
fa(x) =
{
λ, if x ∈ Ker f ;
0, otherwise , ∀x ∈ X,∀a ∈ A.
(2) If (f , A) is a λ-absolute fuzzy soft group over X, then (ϕ(f ), A) is a λ-absolute fuzzy soft group over Y , where ϕ(f )a = ϕ(fa).
Proof.
(1) ϕ(fa)(eY ) =
∨
x∈ϕ−1(eY )
fa(x) =
∨
x∈Ker ϕ
fa(x) = λ.
If y 6= e, then ϕ(fa)(y) = 0.
From the definition above (ϕ(f ), A) is a λ-identity fuzzy soft group over Y .
(2) ∀y ∈ Y , ϕ(fa)(y) = ∨x∈ϕ−1(eY ) fa(x) = λ. From the definition above (φ(f ), A) is a λ-absolute fuzzy soft group over Y .

Definition 3.4. Let (f , A) be a fuzzy soft set over X . The soft set (f , A)α = {(fa)α : a ∈ A}, for each α ∈ (0, 1], is called an
α-level soft set of the fuzzy soft set (f , A), where (fa)α is an α-level set of the fuzzy set fa.
Here, for each α ∈ (0, 1], (f , A)α is a soft set in the classical case.
Theorem 3.7. Let (f , A) be a fuzzy soft set over X. Then (f , A) is a fuzzy soft group over X iff ∀a ∈ A and for arbitrary α ∈ (0, 1]
with (fa)α 6= ∅, the α-level soft set (f , A)α is a soft group over X in classical case.
Proof. Let (f , A) be a fuzzy soft group over X . Then for each a ∈ A, fa is a fuzzy subgroup of X . For arbitrary α ∈ (0, 1]with
(fa)α 6= ∅, let x, y ∈ (fa)α . Then fa(x) > α and fa(y) > α. Therefore
fa(x · y) > T (fa(x), fa(y)) > T (α, α) = α.
Hence x · y ∈ (fa)α .
Furthermore,
fa(x−1) > fa(x) > α.
Then, x−1 ∈ (fa)α .
We obtain that, (fa)α is a subgroup of X , ∀a ∈ A. Hence (f , A)α is a soft group over X in classical case.
Conversely, let us assume that (f , A) is not a fuzzy soft group over X . Then there exists a ∈ A such that fa is not a fuzzy
subgroup of X . Then there exist x0, y0 ∈ X such that
fa(x0 · y−10 ) < T (fa(x0), fa(y0)).
Let fa(x0 · y−10 ) = λ, fa(x0) = β and fa(y0) = δ. We have
λ < T (β, δ).
Let α = λ+T (β,δ)2 , then λ < α < T (β, δ).
Now, we have
fa(x0 · y−10 ) = α < α.
Hence x0 · y−10 6∈ (fa)α . But, since β > T (β, δ) > α and δ > T (β, δ) > α, we obtain fa(x0) > α and fa(y0) > α, that is,
x0, y0 ∈ (fa)α . This contradicts with the fact that (f , A)α is soft group over X . 
4. Homomorphism of fuzzy soft groups
In this section, we first define fuzzy soft function, and then define the image and pre-image of a fuzzy soft set under fuzzy
soft function. Furthermore we define fuzzy soft homomorphism and show that the homomorphic image and pre-image of
a fuzzy soft group are also fuzzy soft group.
Definition 4.1. Let ϕ : X −→ Y and ψ : A −→ B be two functions, where A and B are parameter sets for the crisp sets X
and Y , respectively. Then the pair (ϕ, ψ) is called a fuzzy soft function from X to Y .
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Definition 4.2. Let (f , A) and (g, B) be two fuzzy soft sets over X and Y , respectively and let (ϕ, ψ) be a fuzzy soft function
from X to Y .
(1) The image of (f , A) under the soft function (ϕ, ψ), denoted by (ϕ, ψ)(f , A), is the fuzzy soft set over Y defined by
(ϕ, ψ)(f , A) = (ϕ(f ), ψ(A)), where
ϕ(f )k(y) =

∨
ϕ(x)=y
∨
ψ(a)=k
fa(x), if x ∈ ϕ−1(y);
0, otherwise
, ∀k ∈ ψ(A),∀y ∈ Y .
(2) The pre-image of (g, B) under the fuzzy soft function (ϕ, ψ), denoted by (ϕ, ψ)−1(g, B), is the fuzzy soft set over B
defined by (ϕ, ψ)−1(g, B) = (ϕ−1(g), ψ−1(A)), where
ϕ−1(g)a(x) = gψ(a)(ϕ(x)), ∀a ∈ ψ−1(A),∀x ∈ X .
If ϕ and ψ is injective (surjective), then (ϕ, ψ) is said to be injective (surjective).
Definition 4.3. Let (ϕ, ψ) be a fuzzy soft function from X to Y . If ϕ is a homomorphism from X to Y then (ϕ, ψ) is said to
be fuzzy soft homomorphism. If ϕ is a isomorphism from X to Y and ψ is a one-to-one mapping from A onto B then (ϕ, ψ)
is said to be fuzzy soft isomorphism.
Theorem 4.1. Let (f , A) be a fuzzy soft group over X, (ϕ, ψ) be a fuzzy soft homomorphism from X to Y and T be a continuous
t-norm. Then (ϕ, ψ)(f , A) is a fuzzy soft group over Y .
Proof. Let k ∈ ψ(A) and y1, y2 ∈ Y . If ϕ−1(y1) = ∅ or ϕ−1(y2) = ∅ the proof is straightforward. Let assume that there exist
x1, x2 ∈ X such that ϕ(x1) = y1, ϕ(x2) = y2.
ϕ(f )k(y1 · y−12 ) =
∨
ϕ(t)=y1·y−12
∨
ψ(a)=k
fa(t)
>
∨
ψ(a)=k
fa(x1 · x−12 )
>
∨
ψ(a)=k
T (fa(x1), fa(x2))
= T
( ∨
ψ(a)=k
fa(x1),
∨
ψ(a)=k
fa(x2)
)
.
This inequality is satisfied for each x1, x2 ∈ X , which satisfy ϕ(x1) = y1, ϕ(x2) = y2. Since T is continuous we have
ϕ(f )k(y1 · y−12 ) > T
( ∨
ϕ(t1)=y1
∨
ψ(a)=k
fa(t1),
∨
ϕ(t2)=y2
∨
ψ(a)=k
fa(t2)
)
= T (ϕ(f )k(y1), ϕ(f )k(y2)). 
Theorem 4.2. Let (g, B) be a fuzzy soft group over Y and (ϕ, ψ) be a fuzzy soft homomorphism from X to Y . Then (ϕ, ψ)−1(g, B)
is a fuzzy soft group over X.
Proof. Let a ∈ ψ−1(B) and x1, x2 ∈ X .
ϕ−1(g)a(x1 · x−12 ) = gψ(a)(ϕ(x1 · x−12 ))
= gψ(a)(ϕ(x1) · ϕ(x2)−1)
> T (gψ(a)(ϕ(x1)), gψ(e)(ϕ(x2)))
= T (ϕ−1(g)a(x1), ϕ−1(g)a(x2)). 
5. Normal fuzzy soft groups
In this section, we define normal fuzzy soft groups and study some of their basic properties. Furthermore we show that
the homomorphic image and pre-image of a normal fuzzy soft group are also normal fuzzy soft group.
Theorem 5.1. Let (f , A) be a fuzzy soft group over X. Then the following are equivalent for each a ∈ A;
(1) fa(y · x · y−1) > fa(x), ∀x, y ∈ X
(2) fa(y · x · y−1) = fa(x), ∀x, y ∈ X
(3) fa(x · y) = fa(y · x), ∀x, y ∈ X; in this case, (f , A) is called an Abelian fuzzy soft group over X.
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Proof. For each a ∈ A
(1)⇒(2): For arbitrary x, y ∈ X , since fa(y · x · y−1) > fa(x), we have fa(y−1 · x · y) = fa(y−1 · x · (y−1)−1)fa(x).
Therefore, fa(x) = fa(y−1 · (y · x · y−1) · y) > fa(y · x · y−1). Then we have (2).
(2)⇒(3): Substituting x for x · y in (2), we can obtain (3) easily.
(3)⇒(1): Since fa(x · y) = fa(y · x), we obtain fa(y · x · y−1) = fa(y−1y · x) = fa(x) > fa(x). 
Definition 5.1. Let X be a group and (f , A) be a fuzzy soft group over X . Then (f , A) is said to be a normal fuzzy soft group
over X if it is an Abelian fuzzy soft group over X .
Note that X may not be an Abelian group.
Theorem 5.2. Let (f , A) be a fuzzy soft set over X. Then (f , A) is a normal fuzzy soft group over X iff ∀a ∈ A and for arbitrary
α ∈ (0, 1] with (fa)α 6= ∅, the α-level soft set (f , A)α is a normal soft group over X in Aktaş and Çagˇman’s sense.
Proof. From Theorem 3.7, we need only to show normality. For any x ∈ (fa)α and y ∈ X , we have fa(y · x · y−1) =
fa(y−1 · (y · x)) = fa(x) > α. It follows that y · x · y−1 ∈ (fa)α , i.e., (fa)α is a normal subgroup of X , for each a ∈ A.
Therefore (f , A)α is a normal soft group over X .
Conversely, suppose that there exist x0, y0 ∈ X such that fa(x0 · y0) < fa(y0 · x0) or fa(x0 · y0) > fa(y0 · x0).
In case fa(x0 · y0) < fa(y0 · x0), there exist α ∈ [0, 1] such that fa(x0 · y0) < α < fa(y0 · x0). It follows that y0 · x0 ∈ (fa)α ,
but x0 · y0 6∈ (fa)α . This contradicts with the fact that (f , A)α is a normal soft group over X .
In case fa(x0 · y0) > fa(y0 · x0), the proof can be easily obtained in a similar way. 
The proof of the following two theorems are straightforward and they are left to the reader.
Theorem 5.3. Let (f , A) and (g, B) be two normal fuzzy soft groups over X and A∩B 6= ∅. Then their intersection (f , A)u (g, B)
is a normal fuzzy soft subgroup over X.
Theorem 5.4. Let (f , A) and (g, B) be two normal fuzzy soft groups over X. Then (f , A)∧ (g, B) is a normal fuzzy soft subgroup
over X.
Theorem 5.5. Let (f , A) be a normal fuzzy soft group over X. Let (f , A)|e = {(fa)|e = {x ∈ X : fa(x) = fa(e)} : a ∈ A}, where e
is the unit element of X. Then the classical soft set (f , A)|e is a normal soft group over X.
Proof. For each a ∈ A and for arbitrary x, y ∈ (fa)|e = {x ∈ X : fa(x) = fa(e)}, we have fa(x · y−1) > T (fa(x), fa(y)) =
T (fa(e), fa(e)) = fa(e) and always f (e) > f (x · y−1). Hence, f (x · y−1) = f (e) and x · y−1 ∈ (fa)|e.
Let x ∈ (fa)|e and y ∈ X . Since (f , A) is normal fuzzy soft set, we have fa(y · x · y−1) = fa(y−1 · y · x) = fa(x) = fa(e). Hence,
y · x · y−1 ∈ (fa)|e. Therefore, (f , A)|e is a normal soft group over X . 
Theorem 5.6. Let (f , A) be a normal fuzzy soft group over X, (ϕ, ψ) be a surjective fuzzy soft homomorphism from X to Y and
T be a continuous t-norm. Then (ϕ, ψ)(f , A) is a normal fuzzy soft group over Y .
Proof. For each k ∈ ψ(A) and y1, y2 ∈ Y , there exist x1, x2 ∈ X such that ϕ(x1) = y1 and ϕ(x2) = y2. Then
ϕ(f )k(y1 · y2 · y−11 ) =
∨
ϕ(t)=y1·y2·y−11
∨
ψ(a)=k
fa(t)
>
∨
ψ(a)=k
fa(x1 · x2 · x−11 )
>
∨
ψ(a)=k
fa(x−11 · x1 · x2)
=
∨
ψ(a)=k
fa(x2).
This inequality holds for each ϕ(x2) = y2, then we have
ϕ(f )k(y1 · y2 · y−11 ) >
∨
ϕ(t)=y2
∨
ψ(a)=k
fa(t) = ϕ(f )k(y2). 
Theorem 5.7. Let (g, B) be a normal fuzzy soft group over Y , (ϕ, ψ) is a fuzzy soft homomorphism from X to Y . Then
(ϕ, ψ)−1(g, B) is a normal fuzzy soft group over X.
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Proof. Let a ∈ ψ−1(B) and x1, x2 ∈ X .
ϕ−1(g)a(x1 · x2) = gψ(e)(ϕ(x1 · x2))
= gψ(e)(ϕ(x1) · ϕ(x2))
= gψ(e)(ϕ(x2) · ϕ(x1))
= gψ(e)(ϕ(x2 · x1))
= ϕ−1(g)a(x2 · x1). 
6. Comments on further research
In this paper we studied the algebraic properties of fuzzy soft sets in group structures. This work focused on fuzzy
soft groups, homomorphism of fuzzy soft groups and normal fuzzy soft groups. To extend this work, one could study the
properties of fuzzy soft sets in other algebraic structures such as rings and fields.
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